
FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
6:               |       |         |         |         |
 OKOBOJI---------|  0-7  | 6.6-7.4 | 9.0-12  |  41-41  |   0-15
                 |  7-28 | 6.6-7.8 | 7.0-10  |  41-45  |   0-15
                 | 28-43 | 6.6-8.4 | 3.0-4.0 |  36-41  |   0-30
                 | 43-60 | 7.4-8.4 | 1.0-3.0 |  30-36  |   5-30
                 |       |         |         |         |
7:               |       |         |         |         |
 WIOTA-----------|  0-22 | 5.6-7.3 | 3.5-4.5 |  20-25  |    0
                 | 22-48 | 5.1-6.5 | 2.0-3.0 |  20-25  |    0
                 | 48-60 | 6.1-6.5 | 0.0-1.0 |  20-25  |    0
                 |       |         |         |         |
7B:              |       |         |         |         |
 WIOTA-----------|  0-22 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 22-48 | 5.1-6.5 | 2.0-3.0 |  20-25  |    0
                 | 48-60 | 6.1-6.5 | 0.0-1.0 |  20-25  |    0
                 |       |         |         |         |
8B:              |       |         |         |         |
 JUDSON----------|  0-34 | 5.6-7.3 | 3.0-4.0 |  25-30  |    0
                 | 34-43 | 5.6-7.3 | 2.0-3.0 |  25-30  |    0
                 | 43-60 | 6.1-7.8 | 0.0-1.0 |  25-30  |   0-15
                 |       |         |         |         |
11B:             |       |         |         |         |
 COLO------------|  0-11 | 5.6-7.3 | 5.0-7.0 |  30-41  |    0
                 | 11-46 | 5.6-7.3 | 3.0-4.0 |  36-41  |    0
                 | 46-60 | 6.1-7.3 | 1.0-2.0 |  30-36  |    0
                 |       |         |         |         |
 ELY-------------|  0-30 | 5.6-7.3 | 5.0-7.0 |  30-41  |    0
                 | 30-42 | 6.1-7.3 | 1.0-3.0 |  30-36  |    0
                 | 42-60 | 6.6-8.4 | 0.5-1.0 |  25-30  |   0-25
                 |       |         |         |         |
20C2:            |       |         |         |         |
 KILLDUFF--------|  0-7  | 6.1-7.3 | 2.2-3.2 |  25-30  |    0
                 |  7-28 | 5.6-7.3 | 0.0-1.0 |  25-30  |    0
                 | 28-60 | 6.1-7.3 | 0.0-0.5 |  25-30  |    0
                 |       |         |         |         |
20D3:            |       |         |         |         |
 KILLDUFF--------|  0-7  | 6.1-7.3 | 1.2-2.2 |  25-30  |    0
                 |  7-28 | 5.6-7.3 | 0.0-0.5 |  25-30  |    0
                 | 28-60 | 6.1-7.3 | 0.0-0.5 |  25-30  |    0
                 |       |         |         |         |
20E3:            |       |         |         |         |
 KILLDUFF--------|  0-7  | 6.1-7.3 | 1.2-2.2 |  25-30  |    0
                 |  7-28 | 5.6-7.3 | 0.0-0.5 |  25-30  |    0
                 | 28-60 | 6.1-7.3 | 0.0-0.5 |  25-30  |    0
                 |       |         |         |         |
27B:             |       |         |         |         |
 TERRIL----------|  0-32 | 6.1-7.3 | 3.0-4.0 |  20-25  |    0
                 | 32-60 | 6.1-7.8 | 0.0-1.0 |  15-25  |   0-15
                 |       |         |         |         |
55:              |       |         |         |         |
 NICOLLET--------|  0-22 | 6.1-7.3 | 5.0-6.0 |  20-25  |    0
                 | 22-34 | 5.6-7.8 | 0.5-1.5 |  15-25  |   0-15
                 | 34-60 | 7.4-8.4 | 0.0-0.5 |  10-20  |   5-30
                 |       |         |         |         |
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
62C2:            |       |         |         |         |
 STORDEN---------|  0-7  | 7.4-8.4 | 1.7-2.7 |  15-20  |   5-30
                 |  7-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
62D2:            |       |         |         |         |
 STORDEN---------|  0-7  | 7.4-8.4 | 1.7-2.7 |  15-20  |   5-30
                 |  7-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
62E2:            |       |         |         |         |
 STORDEN---------|  0-7  | 7.4-8.4 | 1.7-2.7 |  15-20  |   5-30
                 |  7-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
62G2:            |       |         |         |         |
 STORDEN---------|  0-7  | 7.4-8.4 | 1.7-2.7 |  15-20  |   5-30
                 |  7-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
73C:             |       |         |         |         |
 SALIDA----------|  0-6  | 6.1-8.4 | 1.5-2.5 |  10-15  |   0-30
                 |  6-14 | 7.4-8.4 | 0.0-0.5 | 1.0-5.0 |   5-30
                 | 14-60 | 7.4-8.4 | 0.0-0.5 | 1.0-3.0 |   5-30
                 |       |         |         |         |
73E:             |       |         |         |         |
 SALIDA----------|  0-6  | 6.1-8.4 | 1.5-2.5 |  10-15  |   0-30
                 |  6-14 | 7.4-8.4 | 0.0-0.5 | 1.0-5.0 |   5-30
                 | 14-60 | 7.4-8.4 | 0.0-0.5 | 1.0-3.0 |   5-30
                 |       |         |         |         |
83C2:            |       |         |         |         |
 KENYON----------|  0-8  | 5.6-7.3 | 2.2-3.2 |  20-25  |    0
                 |  8-60 | 5.1-7.3 | 0.0-1.0 |  20-25  |    0
                 |       |         |         |         |
83E2:            |       |         |         |         |
 KENYON----------|  0-8  | 5.6-7.3 | 2.2-3.2 |  20-25  |    0
                 |  8-60 | 5.1-7.3 | 0.0-1.0 |  20-25  |    0
                 |       |         |         |         |
90:              |       |         |         |         |
 OKOBOJI---------|  0-10 | 6.6-7.4 |  12-18  |  41-41  |   0-15
                 | 10-30 | 6.6-7.8 | 7.0-10  |  41-45  |   0-15
                 | 30-45 | 6.6-8.4 | 3.0-4.0 |  36-41  |   0-30
                 | 45-60 | 7.4-8.4 | 1.0-3.0 |  30-36  |   5-30
                 |       |         |         |         |
95:              |       |         |         |         |
 HARPS-----------|  0-23 | 7.9-8.4 | 4.5-5.5 |  36-41  |  20-30
                 | 23-36 | 7.9-8.4 | 2.0-3.0 |  25-30  |  20-30
                 | 36-60 | 7.4-8.4 | 0.0-1.0 |  20-25  |  20-30
                 |       |         |         |         |
96:              |       |         |         |         |
 TURLIN----------|  0-29 | 6.1-7.3 | 4.5-5.5 |  20-25  |    0
                 | 29-41 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 | 41-60 | 6.1-7.3 | 0.0-1.0 |  10-15  |    0
                 |       |         |         |         |
107:             |       |         |         |         |
 WEBSTER---------|  0-22 | 6.6-7.3 | 6.0-7.0 |  36-41  |    0
                 | 22-38 | 6.6-7.8 | 2.0-4.0 |  35-41  |   5-10
                 | 38-60 | 7.4-8.4 | 1.0-2.0 |  30-35  |   5-30
                 |       |         |         |         |
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
118:             |       |         |         |         |
 GARWIN----------|  0-23 | 5.6-7.3 | 6.0-7.0 |  36-41  |    0
                 | 23-33 | 6.1-7.3 | 1.0-2.0 |  36-41  |    0
                 | 33-60 | 6.6-7.8 | 0.0-0.5 |  30-36  |   0-15
                 |       |         |         |         |
119:             |       |         |         |         |
 MUSCATINE-------|  0-23 | 5.1-7.3 | 5.0-6.0 |  30-36  |    0
                 | 23-39 | 5.1-7.3 | 1.0-2.0 |  30-36  |    0
                 | 39-60 | 6.6-7.8 | 0.5-1.0 |  30-36  |   0-15
                 |       |         |         |         |
119B:            |       |         |         |         |
 MUSCATINE-------|  0-23 | 5.1-7.3 | 4.4-6.0 |  30-36  |    0
                 | 23-39 | 5.1-7.3 | 1.0-2.0 |  30-36  |    0
                 | 39-60 | 6.6-7.8 | 0.5-1.0 |  30-36  |   0-15
                 |       |         |         |         |
120B:            |       |         |         |         |
 TAMA------------|  0-18 | 5.1-7.3 | 3.0-4.0 |  25-30  |    0
                 | 18-40 | 5.1-6.5 | 1.0-2.0 |  25-30  |    0
                 | 40-60 | 5.6-7.3 | 0.0-0.5 |  25-30  |    0
                 |       |         |         |         |
120C:            |       |         |         |         |
 TAMA------------|  0-18 | 5.1-7.3 | 3.0-4.0 |  25-30  |    0
                 | 18-40 | 5.1-6.5 | 1.0-2.0 |  25-30  |    0
                 | 40-60 | 5.6-7.3 | 0.0-0.5 |  25-30  |    0
                 |       |         |         |         |
120C2:           |       |         |         |         |
 TAMA------------|  0-7  | 5.1-7.3 | 2.2-3.2 |  25-30  |    0
                 |  7-18 | 5.1-7.3 | 1.0-2.0 |  25-30  |    0
                 | 18-43 | 5.1-6.5 | 0.5-1.0 |  25-30  |    0
                 | 43-60 | 5.6-7.3 | 0.0-0.5 |  25-30  |    0
                 |       |         |         |         |
120D2:           |       |         |         |         |
 TAMA------------|  0-7  | 5.1-7.3 | 2.2-3.2 |  25-30  |    0
                 |  7-18 | 5.1-7.3 | 1.0-2.0 |  25-30  |    0
                 | 18-43 | 5.1-6.5 | 0.5-1.0 |  25-30  |    0
                 | 43-60 | 5.6-7.3 | 0.0-0.5 |  25-30  |    0
                 |       |         |         |         |
122:             |       |         |         |         |
 SPERRY----------|  0-12 | 5.6-7.3 | 3.0-4.0 |  25-30  |    0
                 | 12-20 | 5.6-7.3 | 0.5-1.0 |  20-25  |    0
                 | 20-37 | 5.1-6.5 | 0.5-2.0 |  30-36  |    0
                 | 37-60 | 5.6-6.5 | 0.0-1.0 |  25-30  |    0
                 |       |         |         |         |
133:             |       |         |         |         |
 COLO------------|  0-11 | 5.6-7.3 | 5.0-7.0 |  36-41  |    0
                 | 11-46 | 5.6-7.3 | 3.0-4.0 |  36-41  |    0
                 | 46-60 | 6.1-7.3 | 1.0-2.0 |  30-36  |    0
                 |       |         |         |         |
135:             |       |         |         |         |
 COLAND----------|  0-40 | 6.1-7.3 | 5.0-7.0 |  30-36  |    0
                 | 40-60 | 6.1-7.8 | 0.0-2.0 |  20-30  |   0-20
                 |       |         |         |         |
138B:            |       |         |         |         |
 CLARION---------|  0-18 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 18-43 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
                 | 43-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
138C2:           |       |         |         |         |
 CLARION---------|  0-7  | 5.6-7.3 | 2.2-3.2 |  20-25  |    0
                 |  7-18 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
                 | 18-43 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 43-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
138D2:           |       |         |         |         |
 CLARION---------|  0-7  | 5.6-7.3 | 2.2-3.2 |  20-25  |    0
                 |  7-18 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
                 | 18-43 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 43-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
152:             |       |         |         |         |
 MARSHAN---------|  0-21 | 5.6-7.3 | 5.0-6.0 |  30-36  |   ---
                 | 21-27 | 5.6-7.3 | 1.0-3.0 |  30-36  |   ---
                 | 27-36 | 5.6-7.3 | 0.0-0.5 |  20-25  |   ---
                 | 36-60 | 6.1-7.3 | 0.0-0.5 | 5.0-10  |   ---
                 |       |         |         |         |
162B:            |       |         |         |         |
 DOWNS-----------|  0-11 | 5.1-7.3 | 2.5-3.5 |  20-25  |    0
                 | 11-41 | 4.5-7.3 | 0.5-1.0 |  20-25  |    0
                 | 41-60 | 5.6-7.3 | 0.0-0.5 |  20-25  |    0
                 |       |         |         |         |
162C2:           |       |         |         |         |
 DOWNS-----------|  0-11 | 5.1-7.3 | 2.0-3.0 |  25-30  |    0
                 | 11-41 | 4.5-7.3 | 0.0-0.5 |  25-30  |    0
                 | 41-60 | 5.6-7.3 | 0.0-0.5 |  20-25  |    0
                 |       |         |         |         |
162D2:           |       |         |         |         |
 DOWNS-----------|  0-11 | 5.1-7.3 | 2.0-3.0 |  25-30  |    0
                 | 11-41 | 4.5-7.3 | 0.0-0.5 |  20-25  |    0
                 | 41-60 | 5.6-7.3 | 0.0-0.5 |  20-25  |    0
                 |       |         |         |         |
163B:            |       |         |         |         |
 FAYETTE---------|  0-12 | 5.1-7.3 | 2.0-3.0 |  15-20  |    0
                 | 12-53 | 4.5-6.5 | 0.0-1.0 |  15-20  |    0
                 | 53-60 | 5.1-7.8 | 0.0-0.5 |  15-20  |   0-15
                 |       |         |         |         |
163C:            |       |         |         |         |
 FAYETTE---------|  0-12 | 5.1-7.3 | 2.0-3.0 |  15-20  |    0
                 | 12-53 | 4.5-6.5 | 0.0-1.0 |  15-20  |    0
                 | 53-60 | 5.1-7.8 | 0.0-0.5 |  15-20  |   0-15
                 |       |         |         |         |
163D:            |       |         |         |         |
 FAYETTE---------|  0-12 | 5.1-7.3 | 2.0-3.0 |  15-20  |    0
                 | 12-53 | 4.5-6.5 | 0.0-1.0 |  15-20  |    0
                 | 53-60 | 5.1-7.8 | 0.0-0.5 |  15-20  |   0-15
                 |       |         |         |         |
168B:            |       |         |         |         |
 HAYDEN----------|  0-16 | 5.6-7.3 | 2.0-3.0 |  15-20  |   ---
                 | 16-52 | 5.1-7.3 | 0.5-1.0 |  15-20  |   ---
                 | 52-60 | 7.4-8.4 | 0.0-0.5 |  15-20  |   ---
                 |       |         |         |         |
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
168C:            |       |         |         |         |
 HAYDEN----------|  0-16 | 5.6-7.3 | 2.0-3.0 |  15-20  |   ---
                 | 16-52 | 5.1-7.3 | 0.5-1.0 |  15-20  |   ---
                 | 52-60 | 7.4-8.4 | 0.0-0.5 |  15-20  |   ---
                 |       |         |         |         |
168G:            |       |         |         |         |
 HAYDEN----------|  0-16 | 5.6-7.3 | 2.0-3.0 |  15-20  |   ---
                 | 16-52 | 5.1-7.3 | 0.5-1.0 |  15-20  |   ---
                 | 52-60 | 7.4-8.4 | 0.0-0.5 |  15-20  |   ---
                 |       |         |         |         |
177:             |       |         |         |         |
 SAUDE-----------|  0-16 | 5.6-7.3 | 3.5-4.5 |  20-25  |    0
                 | 16-25 | 5.1-6.0 | 1.0-2.0 |  15-20  |    0
                 | 25-60 | 5.1-6.5 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
177B:            |       |         |         |         |
 SAUDE-----------|  0-16 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 16-25 | 5.1-6.0 | 1.0-2.0 |  15-20  |    0
                 | 25-60 | 5.1-6.5 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
177C:            |       |         |         |         |
 SAUDE-----------|  0-16 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 16-25 | 5.1-6.0 | 1.0-2.0 |  15-20  |    0
                 | 25-60 | 5.1-6.5 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
178:             |       |         |         |         |
 WAUKEE----------|  0-23 | 5.6-7.3 | 3.5-4.5 |  20-25  |    0
                 | 23-37 | 5.1-6.0 | 1.0-2.0 |  20-25  |    0
                 | 37-60 | 5.6-6.5 | 0.0-1.0 | 5.0-10  |    0
                 |       |         |         |         |
178B:            |       |         |         |         |
 WAUKEE----------|  0-23 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 23-37 | 5.1-6.0 | 1.0-2.0 |  20-25  |    0
                 | 37-60 | 5.6-6.5 | 0.0-1.0 | 5.0-10  |    0
                 |       |         |         |         |
184:             |       |         |         |         |
 KLINGER---------|  0-16 | 5.1-7.3 | 5.0-6.0 |  30-36  |    0
                 | 16-31 | 5.1-6.5 | 0.5-1.0 |  25-30  |    0
                 | 31-60 | 5.1-7.8 | 0.0-0.5 |  15-20  |   0-15
                 |       |         |         |         |
184B:            |       |         |         |         |
 KLINGER---------|  0-16 | 5.1-7.3 | 4.5-5.5 |  30-36  |    0
                 | 16-31 | 5.1-6.5 | 0.5-1.0 |  25-30  |    0
                 | 31-60 | 5.1-7.8 | 0.0-0.5 |  15-20  |   0-15
                 |       |         |         |         |
188:             |       |         |         |         |
 KENSETT---------|  0-19 | 6.1-7.3 | 5.0-6.0 |  25-30  |   ---
                 | 19-29 | 6.1-6.5 | 1.0-2.0 |  25-30  |   ---
                 | 29-33 |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
201B:            |       |         |         |         |
 COLAND----------|  0-40 | 6.1-7.3 | 3.0-7.0 |  20-36  |    0
                 | 40-60 | 6.1-7.8 | 0.0-2.0 |  20-30  |   0-20
                 |       |         |         |         |
 TERRIL----------|  0-32 | 6.1-7.3 | 3.0-7.0 |  20-36  |    0
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
                 | 32-60 | 6.1-7.8 | 0.0-1.0 |  15-25  |   0-15
                 |       |         |         |         |
212:             |       |         |         |         |
 KENNEBEC--------|  0-55 | 5.6-7.3 | 4.0-6.0 |  30-36  |    0
                 | 55-60 | 6.1-7.3 | 1.0-2.0 |  25-30  |    0
                 |       |         |         |         |
221:             |       |         |         |         |
 PALMS-----------|  0-28 | 5.1-7.4 |  50-100 |  65-65  |    0
                 | 28-60 | 5.1-7.8 |  50-100 | 150-200 |    0
                 |       |         |         |         |
225:             |       |         |         |         |
 LAWLER----------|  0-21 | 5.6-7.3 | 4.0-5.0 |  20-25  |    0
                 | 21-30 | 5.1-6.5 | 1.0-2.0 |  15-20  |    0
                 | 30-60 | 5.1-7.3 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
226:             |       |         |         |         |
 LAWLER----------|  0-21 | 5.6-7.3 | 4.0-5.0 |  20-25  |    0
                 | 21-38 | 5.1-6.5 | 1.0-2.0 |  15-20  |    0
                 | 38-60 | 5.1-7.3 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
236B:            |       |         |         |         |
 LESTER----------|  0-13 | 5.6-7.3 | 2.5-3.5 |  20-25  |    0
                 | 13-50 | 5.1-7.3 | 0.5-1.0 |  10-23  |    0
                 | 50-60 | 7.4-8.4 | 0.0-0.5 | 8.0-18  |   5-30
                 |       |         |         |         |
236C:            |       |         |         |         |
 LESTER----------|  0-13 | 5.6-7.3 | 2.5-3.5 |  20-25  |    0
                 | 13-50 | 5.1-7.3 | 0.5-1.0 |  10-23  |    0
                 | 50-60 | 7.4-8.4 | 0.0-0.5 | 8.0-18  |   5-30
                 |       |         |         |         |
236C2:           |       |         |         |         |
 LESTER----------|  0-13 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 | 13-50 | 5.1-7.3 | 0.5-1.0 |  10-23  |    0
                 | 50-60 | 7.4-8.4 | 0.0-0.5 | 8.0-18  |   5-30
                 |       |         |         |         |
236D2:           |       |         |         |         |
 LESTER----------|  0-13 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 | 13-50 | 5.1-7.3 | 0.5-1.0 |  10-23  |    0
                 | 50-60 | 7.4-8.4 | 0.0-0.5 | 8.0-18  |   5-30
                 |       |         |         |         |
236F:            |       |         |         |         |
 LESTER----------|  0-13 | 5.6-7.3 | 2.5-3.5 |  20-25  |    0
                 | 13-50 | 5.1-7.3 | 0.5-1.0 |  10-23  |    0
                 | 50-60 | 7.4-8.4 | 0.0-0.5 | 8.0-18  |   5-30
                 |       |         |         |         |
284:             |       |         |         |         |
 FLAGLER---------|  0-17 | 5.6-7.3 | 2.0-3.0 |  15-20  |    0
                 | 17-31 | 5.1-6.5 | 0.0-1.0 |  10-15  |    0
                 | 31-60 | 5.1-7.3 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
284B:            |       |         |         |         |
 FLAGLER---------|  0-17 | 5.6-7.3 | 1.5-2.5 |  15-20  |    0
                 | 17-31 | 5.1-6.5 | 0.0-1.0 |  10-15  |    0
                 | 31-60 | 5.1-7.3 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
284C2:           |       |         |         |         |
 FLAGLER---------|  0-17 | 5.6-7.3 | 1.0-2.0 |  15-20  |    0
                 | 17-31 | 5.1-6.5 | 0.0-0.5 |  10-15  |    0
                 | 31-60 | 5.1-7.3 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
291:             |       |         |         |         |
 ATTERBERRY------|  0-14 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 14-46 | 5.1-7.3 | 0.5-1.0 |  10-18  |    0
                 | 46-60 | 5.1-7.3 | 0.1-0.5 |  15-22  |    0
                 |       |         |         |         |
325:             |       |         |         |         |
 LE SUEUR--------|  0-15 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 15-40 | 5.1-7.3 | 0.5-2.0 |  11-25  |    0
                 | 40-60 | 7.4-8.4 | 0.0-0.5 | 8.0-18  |   5-30
                 |       |         |         |         |
329:             |       |         |         |         |
 WEBSTER---------|  0-22 | 6.1-7.3 | 5.0-7.0 |  20-41  |    0
                 | 22-38 | 6.6-7.8 | 2.0-4.0 |  35-41  |   5-10
                 | 38-60 | 7.4-8.4 | 1.0-2.0 |  30-35  |   5-30
                 |       |         |         |         |
 NICOLLET--------|  0-22 | 6.1-7.3 | 5.0-7.0 |  20-41  |    0
                 | 22-34 | 5.6-7.8 | 0.5-1.5 |  15-25  |   0-15
                 | 34-60 | 7.4-8.4 | 0.0-0.5 |  10-20  |   5-30
                 |       |         |         |         |
335:             |       |         |         |         |
 HARCOT----------|  0-22 | 7.9-8.4 | 4.5-5.5 |  25-30  |  20-30
                 | 22-37 | 7.4-8.4 | 1.0-2.0 |  20-25  |   5-30
                 | 37-60 | 6.6-7.8 | 0.0-1.0 | 5.0-10  |   0-15
                 |       |         |         |         |
377B:            |       |         |         |         |
 DINSDALE--------|  0-17 | 5.1-7.3 | 3.0-4.0 |  25-30  |    0
                 | 17-34 | 5.1-7.3 | 1.0-2.0 |  25-30  |    0
                 | 34-60 | 5.6-8.4 | 0.0-0.5 |  25-30  |   0-25
                 |       |         |         |         |
377C2:           |       |         |         |         |
 DINSDALE--------|  0-17 | 5.1-7.3 | 2.2-3.2 |  25-30  |    0
                 | 17-34 | 5.1-7.3 | 0.5-1.0 |  25-30  |    0
                 | 34-60 | 5.6-8.4 | 0.0-0.5 |  25-30  |   0-25
                 |       |         |         |         |
377D2:           |       |         |         |         |
 DINSDALE--------|  0-17 | 5.1-7.3 | 2.2-3.2 |  25-30  |    0
                 | 17-34 | 5.1-7.3 | 0.5-1.0 |  25-30  |    0
                 | 34-60 | 5.6-8.4 | 0.0-0.5 |  25-30  |   0-25
                 |       |         |         |         |
382:             |       |         |         |         |
 MAXFIELD--------|  0-14 | 6.6-7.3 | 6.0-8.0 |  36-41  |    0
                 | 14-31 | 6.1-7.3 | 0.0-1.0 |  30-36  |    0
                 | 31-60 | 6.1-7.8 | 0.0-1.0 |  25-30  |  10-20
                 |       |         |         |         |
393C:            |       |         |         |         |
 SPARTA----------|  0-16 | 5.1-7.3 | 1.5-2.5 |  10-15  |    0
                 | 16-38 | 5.1-6.0 | 0.1-1.0 | 1.0-8.0 |    0
                 | 38-54 | 5.1-6.0 | 0.0-0.5 | 1.0-5.0 |    0
                 | 54-60 | 5.6-6.5 | 0.0-0.5 | 3.0-20  |    0
                 |       |         |         |         |
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
393D:            |       |         |         |         |
 SPARTA----------|  0-16 | 5.1-7.3 | 1.5-2.5 |  10-15  |    0
                 | 16-38 | 5.1-6.0 | 0.1-1.0 | 1.0-8.0 |    0
                 | 38-54 | 5.1-6.0 | 0.0-0.5 | 1.0-5.0 |    0
                 | 54-60 | 5.6-6.5 | 0.0-0.5 | 3.0-20  |    0
                 |       |         |         |         |
409B:            |       |         |         |         |
 DICKINSON-------|  0-16 | 5.6-7.3 | 1.5-2.5 |  15-20  |    0
                 | 16-50 | 5.1-6.0 | 0.5-1.0 | 5.0-10  |    0
                 | 50-60 | 5.6-6.5 | 0.0-0.5 |  15-20  |    0
                 |       |         |         |         |
409C:            |       |         |         |         |
 DICKINSON-------|  0-16 | 5.6-7.3 | 1.5-2.5 |  15-20  |    0
                 | 16-50 | 5.1-6.0 | 0.5-1.0 | 5.0-10  |    0
                 | 50-60 | 5.6-6.5 | 0.0-0.5 |  15-20  |    0
                 |       |         |         |         |
415G:            |       |         |         |         |
 MONTIETH--------|  0-10 | 5.1-7.3 | 1.0-2.0 |  10-15  |    0
                 | 10-28 | 4.5-5.5 | 0.0-0.5 | 5.0-15  |    0
                 | 28-60 |   ---   | 0.0-0.5 |   ---   |   ---
                 |       |         |         |         |
428B:            |       |         |         |         |
 ELY-------------|  0-30 | 5.6-7.3 | 5.0-6.0 |  30-36  |    0
                 | 30-42 | 6.1-7.3 | 1.0-3.0 |  30-36  |    0
                 | 42-60 | 6.6-8.4 | 0.5-1.0 |  25-30  |   0-25
                 |       |         |         |         |
457:             |       |         |         |         |
 DU PAGE---------|  0-19 | 7.4-8.4 | 4.0-6.0 |  18-27  |   0-10
                 | 19-37 | 7.4-8.4 | 0.1-2.0 |  11-18  |   5-20
                 | 37-60 | 7.9-8.4 | 0.1-2.0 | 3.0-14  |   5-30
                 |       |         |         |         |
485:             |       |         |         |         |
 SPILLVILLE------|  0-52 | 5.6-7.3 | 4.0-5.0 |  20-25  |    0
                 | 52-60 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |       |         |         |         |
491G:            |       |         |         |         |
 RENOVA----------|  0-4  | 5.6-6.5 | 2.0-3.0 |  15-20  |   ---
                 |  4-14 | 5.1-7.3 | 0.5-1.5 |  20-25  |   ---
                 | 14-50 | 4.5-7.3 | 0.2-0.8 |  20-25  |   ---
                 | 50-60 | 7.4-7.8 | 0.0-0.5 |  20-25  |   ---
                 |       |         |         |         |
506:             |       |         |         |         |
 WACOUSTA--------|  0-13 | 6.6-7.3 | 8.0-10  |  41-41  |   0-15
                 | 13-20 | 6.6-7.8 | 2.0-4.0 |  30-35  |   0-15
                 | 20-60 | 7.4-8.4 | 0.0-1.0 |  25-30  |   5-30
                 |       |         |         |         |
507:             |       |         |         |         |
 CANISTEO--------|  0-20 | 7.4-8.4 | 6.0-7.0 |  36-41  |   5-15
                 | 20-36 | 7.4-8.4 | 2.0-4.0 |  12-29  |  12-18
                 | 36-60 | 7.4-8.4 | 0.0-0.5 | 9.0-20  |  10-15
                 |       |         |         |         |
536:             |       |         |         |         |
 HANLON----------|  0-16 | 6.1-7.3 | 2.0-3.0 |  15-20  |    0
                 | 16-40 | 6.1-7.3 | 1.0-2.0 |  10-15  |    0
                 | 40-48 | 5.6-7.3 | 1.0-2.0 | 5.0-10  |    0
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
                 | 48-60 | 5.6-7.8 | 0.0-1.0 | 5.0-10  |   0-15
                 |       |         |         |         |
595:             |       |         |         |         |
 HARPSTER--------|  0-22 | 7.4-8.4 | 4.5-5.5 |  36-41  |  10-40
                 | 22-30 | 7.4-8.4 | 0.5-1.0 |  17-23  |   5-40
                 | 30-52 | 7.4-8.4 | 0.0-0.5 |  13-22  |   5-40
                 | 52-60 | 7.4-8.4 | 0.0-0.1 | 9.0-18  |  10-40
                 |       |         |         |         |
638C2:           |       |         |         |         |
 CLARION---------|  0-7  | 5.6-8.4 | 0.8-3.2 |  15-25  |    0
                 |  7-18 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
                 | 18-43 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 43-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
 STORDEN---------|  0-7  | 5.6-8.4 | 0.8-3.2 |  15-25  |   5-30
                 |  7-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
638D2:           |       |         |         |         |
 CLARION---------|  0-7  | 5.6-8.4 | 0.8-3.2 |  15-25  |    0
                 |  7-18 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
                 | 18-43 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 43-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
 STORDEN---------|  0-7  | 5.6-8.4 | 0.8-3.2 |  15-25  |   5-30
                 |  7-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
696:             |       |         |         |         |
 TILFER----------|  0-17 | 7.4-8.4 | 5.0-6.0 |  30-36  |   5-30
                 | 17-26 | 7.4-8.4 | 1.0-2.0 |  25-30  |   5-30
                 | 26-30 |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
705C2:           |       |         |         |         |
 DOWNS VARIANT---|  0-8  | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |  8-22 | 5.6-6.0 | 0.0-0.5 |  20-25  |    0
                 | 22-37 | 5.6-6.0 | 0.0-0.5 |  15-20  |    0
                 | 37-60 | 5.1-5.5 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
705D2:           |       |         |         |         |
 DOWNS VARIANT---|  0-8  | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |  8-22 | 5.6-6.0 | 0.0-0.5 |  20-25  |    0
                 | 22-37 | 5.6-6.0 | 0.0-0.5 |  15-20  |    0
                 | 37-60 | 5.1-5.5 | 0.0-0.5 | 5.0-10  |    0
                 |       |         |         |         |
733:             |       |         |         |         |
 CALCO-----------|  0-41 | 7.4-8.4 | 5.0-7.0 |  36-41  |   5-30
                 | 41-60 | 7.4-8.4 | 3.0-5.0 |  36-41  |   5-30
                 |       |         |         |         |
771B:            |       |         |         |         |
 WAUBEEK---------|  0-13 | 5.6-7.3 | 2.5-3.5 |  20-25  |    0
                 | 13-31 | 5.1-6.5 | 1.0-2.0 |  20-25  |    0
                 | 31-60 | 5.1-7.3 | 0.0-1.0 |  20-25  |    0
                 |       |         |         |         |
771C2:           |       |         |         |         |
 WAUBEEK---------|  0-7  | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |  7-13 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
                 | 13-31 | 5.1-6.5 | 0.0-1.0 |  20-25  |    0
                 | 31-60 | 5.1-7.3 | 0.0-0.5 |  20-25  |    0
                 |       |         |         |         |
771D2:           |       |         |         |         |
 WAUBEEK---------|  0-7  | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |  7-13 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
                 | 13-31 | 5.1-6.5 | 0.0-1.0 |  20-25  |    0
                 | 31-60 | 5.1-7.3 | 0.0-0.5 |  20-25  |    0
                 |       |         |         |         |
814:             |       |         |         |         |
 ROCKTON---------|  0-19 | 5.1-7.3 | 3.0-4.0 |  20-25  |   ---
                 | 19-24 | 5.1-6.5 | 0.5-1.0 |  30-36  |   ---
                 | 24-28 |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
814B:            |       |         |         |         |
 ROCKTON---------|  0-19 | 5.1-7.3 | 3.0-4.0 |  20-25  |   ---
                 | 19-24 | 5.1-6.5 | 0.5-1.0 |  30-36  |   ---
                 | 24-28 |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
814C2:           |       |         |         |         |
 ROCKTON---------|  0-19 | 5.1-7.3 | 2.2-3.2 |  20-25  |   ---
                 | 19-24 | 5.1-6.5 | 0.5-1.0 |  30-36  |   ---
                 | 24-28 |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
828B:            |       |         |         |         |
 ZENOR-----------|  0-13 | 5.6-7.3 | 1.5-2.5 |  15-20  |    0
                 | 13-28 | 6.1-8.4 | 0.0-1.0 |  15-20  |    0
                 | 28-60 | 7.9-8.4 | 0.0-1.0 | 3.0-10  |    0
                 |       |         |         |         |
828C2:           |       |         |         |         |
 ZENOR-----------|  0-8  | 5.6-7.3 | 1.0-2.0 |  15-20  |   ---
                 |  8-28 | 6.1-8.4 | 0.0-1.0 |  15-20  |   ---
                 | 28-60 | 7.9-8.4 | 0.0-1.0 | 3.0-10  |   ---
                 |       |         |         |         |
933:             |       |         |         |         |
 SAWMILL---------|  0-32 | 6.1-7.8 | 5.0-7.0 |  36-41  |    0
                 | 32-38 | 6.1-7.8 | 1.0-3.0 |  17-27  |    0
                 | 38-60 | 6.1-7.8 | 0.0-2.0 |  16-25  |   0-10
                 |       |         |         |         |
936:             |       |         |         |         |
 COLAND----------|  0-40 | 6.1-7.3 | 2.0-7.0 |  15-36  |    0
                 | 40-60 | 6.1-7.8 | 0.0-2.0 |  20-30  |   0-20
                 |       |         |         |         |
 SPILLVILLE------|  0-52 | 6.1-7.3 | 2.0-7.0 |  15-36  |    0
                 | 52-60 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |       |         |         |         |
 HANLON----------|  0-16 | 6.1-7.3 | 2.0-7.0 |  15-36  |    0
                 | 16-40 | 6.1-7.3 | 1.0-2.0 |  10-15  |    0
                 | 40-48 | 5.6-7.3 | 1.0-2.0 | 5.0-10  |    0
                 | 48-60 | 5.6-7.8 | 0.0-1.0 | 5.0-10  |   0-15
                 |       |         |         |         |
956:             |       |         |         |         |
 OKOBOJI---------|  0-7  | 6.1-7.8 | 4.4-12  |  36-36  |   0-15
                 |  7-28 | 6.6-7.8 | 7.0-10  |  41-45  |   0-15
                 | 28-43 | 6.6-8.4 | 3.0-4.0 |  36-41  |   0-30
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Hardin County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
                 | 43-60 | 7.4-8.4 | 1.0-3.0 |  30-36  |   5-30
                 |       |         |         |         |
 HARPS-----------|  0-23 | 6.1-7.8 | 4.4-12  |  36-36  |  20-30
                 | 23-36 | 7.9-8.4 | 2.0-3.0 |  25-30  |  20-30
                 | 36-60 | 7.4-8.4 | 0.0-1.0 |  20-25  |  20-30
                 |       |         |         |         |
1936:            |       |         |         |         |
 COLAND----------|  0-40 | 6.1-7.3 | 2.0-7.0 |  15-41  |    0
                 | 40-60 | 6.1-7.8 | 0.0-2.0 |  20-30  |   0-20
                 |       |         |         |         |
 SPILLVILLE------|  0-52 | 6.1-7.3 | 2.0-7.0 |  15-41  |    0
                 | 52-60 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |       |         |         |         |
 HANLON----------|  0-16 | 6.1-7.3 | 2.0-7.0 |  15-41  |    0
                 | 16-40 | 6.1-7.3 | 1.0-2.0 |  10-15  |    0
                 | 40-48 | 5.6-7.3 | 1.0-2.0 | 5.0-10  |    0
                 | 48-60 | 5.6-7.8 | 0.0-1.0 | 5.0-10  |   0-15
                 |       |         |         |         |
4000:            |       |         |         |         |
 URBAN LAND------|   --- |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
5010:            |       |         |         |         |
 PITS, SAND AND  |   --- |   ---   |   ---   |   ---   |   ---
  GRAVEL---------|       |         |         |         |
                 |       |         |         |         |
5030:            |       |         |         |         |
 PITS, LIMESTON  |   --- |   ---   |   ---   |   ---   |   ---
  QUARRY---------|       |         |         |         |
                 |       |         |         |         |
5040:            |       |         |         |         |
 ORTHENTS--------|   --- |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
W:               |       |         |         |         |
 WATER-----------|   --- |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
_________________|_______|_________|_________|_________|_________
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